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neoplasia, and that an increased intake of the vitamin appears to pro-
tect against carcinogenesis in most, but not all, cases.  Because high
doses of vitamin A are toxic, many of these studies have been conducted
with its synthetic analogues, retinoids, which lack some of the toxic
effects of the vitamin.  These analogues have been shown to inhibit
chemically induced neoplasia of the breast, urinary bladder, skin, and
lung.
Conclusion
The committee concluded that the laboratory evidence shows that
vitamin A itself and many of the retinoids are able to suppress chemi-
cally induced tumors.  The epidemiological evidence is sufficient to
suggest that foods rich in carotenes or vitamin A are associated with a
reduced risk of cancer.  The toxicity of vitamin A in doses exceeding
those required for optimum nutrition, and the difficulty of epidemio-
logical studies to distinguish the effects of carotenes from those of
vitamin A, argue against increasing vitamin A intake by the use of
supplements.
VITAMIN C (ASCORBIC ACID)
Epidemiological Evidence
The associations of vitamin C with cancer in epidemiological stud-
ies are mostly indirect since they are based on the consumption of
foods known to contain high concentrations of the vitamin.  In general,
the data suggest that vitamin C may lower the risk of cancer, particu-
larly in the esophagus and stomach.
In 1964, Meinsma noted that the consumption of citrus fruits by
cases of gastric cancer was lower than that by controls.  Similar
inverse associations between fresh fruit consumption or vitamin C
intake and gastric cancer have been reported by Higginson (1966),
Haenszel and Correa (1975), Bjelke (1978), and Kolonel et al. (1981).
These observations are consistent with the hypothesis that vitamin C
protects against gastric cancer by blocking the reaction of secondary
and higher amines with nitrite to form nitrosamines (Correa et al.,
1975).
As noted in the discussion of vitamin A, Mettlin ejt al. (1981)
found inverse associations of indices of both vitamin A and vitamin
C consumption with esophageal cancer, based on frequency of consump-
tion of selected food items by male cases and controls.  The rela-
tionship w&s stronger for vitamin C than for vitamin A, however, and
only the association with vitamin C was statistically significant
after controlling for smoking and alcohol use.  In studies of human
populations on the Caspian littoral of Iran, inverse associations hav&

